CYSTIC fibrosis (CF) lung disease is characterized by persistent inflammation. Antiinflammatory drugs, such as corticosteroids and ibuprofene, have proved to slow the decline of pulmonary function although their use is limited because of frequent adverse events. We hypothesized that colchicine could be an alternative treatment because of its antiinflammatory properties and upregulatory effect on cystic fibrosis transmembrane regulator (CFTR) closely related proteins. We herein present results obtained in an open study of eight CF children treated with colchicine for at least 6 months. Clinical status was better in all patients and respiratory function tests significantly improved in five. Median duration of antibiotherapy decreased significantly. These preliminary results support our hypothesis of a beneficial effect of colchicine in CF patients and stress the need for a controlled therapeutic trial.
Introduction
Lung disease in cystic fibrosis (CF) patients is characterized by persistent bacterial infection leading to chronic bronchitis and bronchectiasis. 1 Vigorous antibiotherapy, clearance of mucus and adequate nutritional support have been the bases of conventional therapy. Recently, attention has been focused on the lung inflammation which not only damages the parenchyma directly but also impairs local defence against pathogens. 2, 3 Blunting the inflammatory response by using antiinflammatory drugs such as corticosteroids or ibuprofen has been proven to slow the decline of pulmonary function, although the high incidence of adverse events outweighs beneficial effect. 4, 5 Colchicine should be considered as an alternative treatment because of its antiinflammatory properties notably by interference with PNN margination, chemotaxis and phagocytosis. 6 Interestingly, colchicine has also been shown to upregulate the expression of the multi-drug-resistance (MDR) gene. 7 This gene encodes for the P-glycoprotein or P-gp which belongs to the ATP binding cassette (ABC) protein family and shares remarkable homology with cystic fibrosis transmembrane regulator (CFTR). 8 In vitro experiments have shown that closely related ABC proteins can complement each other. 9 Taken together, these data led us to propose that colchicine might induce complementation of CFTR by P-gp.
Recently, we reported improvement of lung function in a CF patient after antitumoral therapy and suggested that this could be due to the complementation of CFTR. 10 However the toxicity of these drugs precludes their wide use in CF patients. We herein present preliminary results showing that colchicine may exert a beneficial effect on CF clinical status.
Materials and methods

Patients
Eight patients with CF diagnosed according to conventional criteria entered this open study conducted from 1 March 1997 to 31 December 1997. 12 All these patients had end-stage CF lung disease or chronic airflow limitation unresponsive to conventional therapy. Colchicine (Houdé, Paris, France) was administered orally (1 mg daily), during at least 6 moths without other antiinflammatory treatment (inhaled or oral steroid therapy, nonsteroidal antiinflammatory drugs) or recombinant human DNase.
The following parameters were considered every 3 months during the duration of the assay, i.e. at least 6 months: body weight (BW) and height (expressed as standard deviation from ideal weight and height for age); respiratory function tests (forced expiratory volume-FEV1, and forced vital capacity-FVC); number of antibiotic courses in relation to respiratory tract infections. Concomitant therapies and adverse clinical events were documented.
Statistics
Results are presented as median (range) values. The average values in the 6 months before the beginning of treatment were compared with their post-treatment average after completion of at least 6 months of treatment. Statistical analysis was done using Wilcoxon's signed rank test. P value of less than 0.05 was considered significant.
Results
Patient characteristics
Eight patients (six boys) were studied. The characteristics of the patients at beginning of treatment are shown in Table 1 . Median age was 13.5 years (range 5-28 years). Six patients were D F508 homozygous. Median FEV1 and FVC were respectively 54% (range 21-63%) and 62% (37-64%). Patient 7 was a 27-yearold patient with secondary nephropathic amyloidosis. The occurrence of renal failure justified the start of colchicine therapy. Patient 8 was a 13-year-old girl on the lung transplant waiting list because of a dramatic decline of respiratory function and nutritional status (Fig. 1) . Patient 2 and patient 8 both also had concomitant long-term azithromycin started 2 years before.
Effect of colchicine on patient clinical status
Median duration of treatment was 7 months (range 6-12 months). No child had change in the baseline treatment during the study period. For all the patients there was a subjective improvement in clinical status. Median duration of antibiotherapy significantly decreased from 5 to 1.2 days per month (P < 0.05). Median weight gain was + 0.25 SD (P = 0.1).
The respiratory function tests could be performed in seven patients. FEV1 substantially improved in six patients, rising from 54% (21-63%) predicted to 57% (37-64%) predicted (P = 0.14). In contrast, FVC remained unchanged during the duration of colchicine therapy. Patient 8, on the lung transplant waiting list, had a marked improvement of FEV1 from 21% to 37% predicted, and FVC from 32% to 44% which prompted his removal from this list. Concomitantly, weight gain (4 kg) and reduced need for antibiotics (15 days during the 6 months after beginning of treatment versus 30 days during the 6 months before) were observed. The child had recovered good daily activity. It is worth noting that there had been no concomitant change in the usual treatment of this patient.
Adverse effects
The drug was well tolerated except in two patients who had mild diarrhoea. However, this mild side I. Sermet-Gaudelus et al. effect did not lead to discontinuation of the treatment.
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Discussion
We report preliminary results showing that colchicine treatment in CF patients is associated with a significant decrease of antibiotherapy, and a potential improvement of respiratory status. To our knowledge, colchicine has not yet been proposed in CF but interestingly, it has already been used for the treatment of idiopathic pulmonary fibrosis 12 and IgEmediated asthma. 13 The beneficial effect of colchicine may be due to two different mechanisms: (i) colchicine has antiinflammatory properties due to interference with PNN margination, chemotaxis and phagocytosis 14 and inhibition of leukotriene synthesis. 15 It also inhibits fibroblast proliferation and total collagen synthesis; 16 (ii) colchicine also promotes expression of ABC proteins such as P-gp which shares great structural homology with CFTR. 7, 8, 17, 18 Several recent data also suggest functional homology. CFTR overexpression leads to a multidrug-resistance phenotype similar to P-gp. 19 CFTR exports glutathione and glucuronate anions and may play a role in cell detoxification similar to MRP. 20, 21 As closely related ABC proteins can complement each other, upregulation of P-gp and/or MRP may hence lead to functional complementation of defective CFTR. 9, 10 This hypothesis is also supported by the expression of MDR in nasal epithelial cells of a CF patient treated with antitumorous drugs but not in a control CF patient who never had chemotherapy. 10 This function of upregulation of ABC proteins could be emphasized by the adjunction of other ABC protein inducers such as azithromycin. 22 Interestingly, two patients were treated by both drugs and experienced an improvement in clinical status.
In conclusion, colchicine should be considered in the treatment in CF patients, because of its antiinflammatory role and its property of inducing ABC proteins. Although preliminary, the potential importance of these results in this severe disease seems to us to justify their early report and has formed the basis of a controlled trial which is now being undertaken by our group.
